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x-archive-meta-abstract: Measurements of a 417 megacycles per second unmodulated radio carrier over a 600-mile tropospheric path indicated that the variations of the received carrier envelope amplitude with time over 30-niinute periods roughly approximated a Rayleigh distribution in the majority of the tests, cumulative time distributions of the carrier fade durations were obtained over a range of carrier envelope power levels and were found to resemble corresponding distributions for narrow band thermal noise. The fade rate of the carrier envelope, at the median power level, was less than 0.2 cycle per second; this comparatively low fade rate is thought to be due mainly to the narrow (1�) antenna beam widths that were used and the consequent low order of multipath propagation of the radio waves. The half hour median power levels of the received carrier varied over a range of approximately �8 decibels. The effective low-pass bandwidth of the carrier envelope spectrum was found to vary from 0.06 to 0.17 cycle per second. The measured median transmission loss was approximately 183 decibels which is within 3.5 decibels of the calculated value for the summer afternoon hours covered by the tests. With antennas spaced (normal to the path) at each end by 150 wavelengths it was found that parallel-path, divergent-path, or convergent-path types of transmission gave cross-correlation coefficients of the carrier envelopes which ranged from 0.08 to 0.20. For the same antenna spacing but using crossed-path typo of transmission, the cross-correlation coefficient was 0.57. Diversity measurements of single-path crossed polarization type of transmission indicated that the cross-correlation coefficient of the carrier envelopes was very close to unity. Nondiversity narrow-band FSK error measurements indicated that an 18-decibel signal-to-noise power ratio over an effective bandwidth of 290 cycles per second (at the limiter-discriminator input) for a fading signal resulted in 0.8 percent binary errors and 4.0 percent teletype character errors. Extrapolation of these results indicates that a signal-to-noise ratio of 27 decibels is required to reduce the teletype character error rate to 0.1 percent in the same effective bandwidth.
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